The study was designed to determine the prevalence of obesity and related pregnancy complications in an inner-city prenatal clinic.
Obesity is a major health care concern. According to the recent National Health and Nutrition Examination Survey, about 35% of American women are overweight. 1 Minority women are at particular risk, with the incidence of obesity in black women approaching 45%. Moreover, the onset of obesity in minority women is more likely to occur in late adolescence and early adulthood, and it is more likely to persist throughout life. 2 Despite national efforts to reduce the incidence of obesity, the prevalence of excess body weight in black women increased 9% in the last decade. Most notably, for black adolescent girls 12 to 17 years old, there was a 96% increase in the prevalence of obesity during the 15 years before 1987. 3 Obesity is the most common medical condition occurring in pregnant women. Its presence has been found to be associated with an increased frequency of pregnancy complications, including preeclampsia and other forms of pregnancy-induced or -aggravated hypertension, gestational diabetes, labor disorders, and macrosomia. In general, obese obstetric patients tend to be older, multiparous, and from lower socioeconomic strata. 4, 5 Also, the literature clearly reflects a consensus that excessive prenatal weight gain in normal or moderately overweight women is associated with an increased likelihood of postpartum weight retention and the subsequent development of obesity. 6, 7 The obstetric clinic at Sinai Hospital of Baltimore serves a predominantly black, low-socioeconomic status population with a high adolescent pregnancy rate. These demographics confer a high risk for the development of obesity. This study was undertaken to determine the prevalence of obesity and obesity-related pregnancy complications in our clinic population.
MATERIALS AND METHODS
A retrospective review was conducted of medical records of all women who received prenatal care in the Sinai Hospital of Baltimore Obstetric Clinic and who delivered at that institution between July 1, 1995 and June 30, 1996. Cases excluded from study were those in which estimated gestational age (established by firm menstrual or sonographic dating at time of registration for prenatal care) was less than 36 completed weeks at delivery, a multifetal gestation was present, or in which the pregnancy was complicated by pre-existing chronic maternal illness (hypertension, diabetes mellitus, human immunodeficiency virus seropositivity). A total of 281 cases qualified for analysis, out of 587 total deliveries from Obstetric Clinic patients during the study interval. Charts were reviewed, and extracted data were entered into a computerized database for subsequent analysis.
In addition to standard demographic variables, we recorded maternal height and weight at registration into prenatal care, as well as the patient-reported prepregnancy weight. For maternal weight at delivery we used the last prenatal weight obtained within 1 week of delivery, or the weight documented in the hospital at the time of admission for labor and delivery. Maternal body mass index (BMI), Pregnancy complications, mode of delivery, and delivery complications, and neonatal birth weight and Apgar scores were recorded. Pregnancy-induced hypertension was defined as a nonproteinuric elevation in systolic blood pressure of Ͼ30 mm Hg and in diastolic blood pressure of Ͼ15 mm Hg above a normal registration blood pressure obtained before 20 weeks' gestational age, or two or more blood pressure readings Ͼ 140/90 mm Hg at least 6 hours apart at any time in pregnancy without accompanying proteinuria. Preeclampsia was defined as elevation in blood pressure with proteinuria after 20 weeks' gestation requiring magnesium sulfate therapy during the peripartum period. Gestational diabetes was defined according to the criteria set forth by the Second International Workshop-Conference on Gestational Diabetes (1985) .
Postpartum hemorrhage patients were defined as those who had a 10% drop in hematocrit between intrapartum and the first postpartum day measurements. Shoulder dystocia cases were identified as those in which the delivery note reflected the use of special maneuvers to encourage delivery of the shoulders. Fourth degree lacerations were defined according to standard surgical descriptions. Macrosomia was defined as birth weight Ͼ 4000 gm; intrauterine growth restriction was defined as birth weight less than the tenth percentile for gestational age.
Differences in the frequencies of events between or among patient groups were sought using a chi-squared contingency table analysis or, when cases in individual cells numbered less than five, Fisher's exact test. Data are presented as mean Ϯ standard deviation. A p value of Ͻ0.05 was considered statistically significant.
RESULTS
The average age ( The mean weight gain from registration to delivery in the same patient groups was 12.0 Ϯ 6.0 kg and 10.0 Ϯ 7.26 kg, respectively ( p ϭ 0.013).
Of the pregnancy complications recorded (Table 2) , only the incidence of macrosomia was found to be increased in patients with a registration BMI Ͼ 26 kg/m 2 when compared with those with lower indices. The majority of macrosomic babies (59%) were found in patients with a registration BMI Ͼ 29 kg/m Most patients (88%) delivered vaginally, including ten successful vaginal births after prior cesarean section. The BMI for all patients who had a vaginal delivery was 27.0 Ϯ 6.0 kg/m 2 , significantly less than that of patients who delivered their infants by cesarean section, which was 31.4 Ϯ 7.7 kg/m 2 ( p Ͻ 0.001). Primary cesarean sections for labor disorders or fetal distress accounted for 6.7% and 7.4% of all deliveries in the group with BMI levels below and above 26 kg/m 2 , respectively. Although these rates were not significantly different, it was much more likely that the obese group would have a repeat cesarean section (0.7% vs 9.5%; p ϭ 0.014) and less likely that they would have a vaginal birth after a prior cesarean (83.3% vs 38.5%; p ϭ 0.183). The registration BMI for the patients delivered by primary cesarean section was 29.3 Ϯ 7.5 kg/m 2 , whereas that for all patients who underwent repeat cesarean section was 35.3 Ϯ 8.4 kg/m 2 ( p ϭ 0.033). The patients with the highest BMI were those who underwent elective repeat cesarean section (Table 3) .
DISCUSSION
In this study sample the 52% incidence of maternal obesity, defined as a BMI Ͼ 26 kg/m 2 at registration for prenatal care, was higher than that observed in other studies. Before 1990 there was no standard definition for maternal obesity. Most data indicated that 6% to 10% of pregnancies were affected by excess body weight. 8, 9 In 1990, Larsen et al. 5 found a 21% incidence of maternal obesity in a low-income population, and Must et al., in 1994, 10 reported a 27.6% rate of obesity in young black women followed in the National Longitudinal Survey of Youth. Our observed rate of maternal obesity can be explained in part by the fact that we used strict Institute of Medicine criteria to define obesity in pregnancy; but even when the more conservative criteria established by the National Health and Nutrition Examination Survey are applied to our data, the incidence of maternal obesity in our population is still 15% higher than what has generally been reported. Some of this discrepancy may be accounted for by the steadily increasing incidence of obesity in women over recent decades, especially black women. The most recent National Health and Nutrition Examination Survey data showed that 48.5% of black women aged 20 to 74 years are Ͼ120% above their desirable body weight for height, a significant increase over previous decades. 1 There may also be familial or cultural practices that contribute to the high rate of maternal excess body weight seen in our patients. Our findings, which are from an urban population, are not dissimilar to observations made in rural minority communities. 11 Obesity was most common in the older, multiparous patients. The 13-to 18-year old group had a significantly lower prepregnancy, registration, and delivery BMI than the older age groups, and the highest rate of nulliparity. Their estimated gestational age at registration and delivery was not different from that of the patients in the other age groups, suggesting that the observed BMI difference was indeed a function of increasing maternal age and parity. This age differential notwithstanding, the fact that nearly 45% of the 13-to 18-year-old group had a registration BMI Ͼ 26 kg/m 2 was surprising and disturbing because of the long-term health consequences of adolescent obesity. Moreover, because age and parity may be related to adult weight and because minority adolescent women frequently have an early first pregnancy and repeated pregnancies, we may be observing a shift in obesity to a significantly younger age group.
Macrosomia was the only assessed pregnancy complication with a significantly increased frequency when the registration BMI was Ͼ 26 kg/m 2 , a difference accounted for primarily by the high incidence in patients with a registration BMI Ͼ 29 kg/m 2 . GaultierDereure et al. 4 and Larsen et al. 5 showed that pregravid obesity was the most important risk factor in the development of fetal macrosomia, a conclusion in concert with our own findings.
A BMI Ͼ 26 kg/m 2 at registration did not increase the likelihood of a patient undergoing a primary cesarean section for delivery, but it was associated with a lower success rate in patients attempting a vaginal birth after cesarean. Also, there was a significant trend toward operative vaginal or abdominal delivery as BMI increased. Similarly, Brost et al. 12 described a direct relation between prepregnancy BMI and the risk of cesarean delivery among 3073 patients in a multicenter study, and Murphy et al. 13 showed that a high BMI predicted the presence of a floating fetal head in early labor, a risk factor for cesarean delivery.
The reported incidence of hypertension in obese gravidas ranges from 7% to 44%, and is related directly to the BMI.
14,15 Although we had a 13% overall rate of hypertensive complications, it occurred with a similar frequency in patients with BMI Յ 26 kg/m 2 or Ͼ 26 kg/m 2 . Among obese patients a hypertension disorder was two times more common in the patients with a registration BMI Ͼ 29 kg/m 2 as in those with a lower BMI. We found no increase in the frequency of intrauterine growth restriction in obese women. In fact there was a nonsignificant trend to the contrary, consistent with the findings of a recent Scandinavian study. Our overall rate of obesity-related pregnancy complications was less than what the literature reports. Our sample size was too small to identify small differences in the incidence of some outcomes, such as shoulder dystocia and gestational diabetes, and our patients were considerably younger than those in other studies, possibly accounting for some of the differences. Also, our sample excluded women with pre-existing health problems related to obesity (e.g., hypertension, diabetes) and, although from economically deprived communities, all patients in our study were enrolled in an organized system of prenatal care.
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Our data indicate that a significant portion of our patients were overweight at the time that they registered for prenatal care. However, with the exception of fetal macrosomia and its associated risks of operative delivery, we did not have an increased incidence of pregnancy complications in obese gravidas. This does not indicate that obesity during pregnancy is not without excess risk. We did not study the incidence of some complications that are probably related to obesity, such as surgical wound infection or venous thromboembolism, because our sample size would have yielded insufficient statistical power for such analyses. We can conclude, however, that otherwise healthy obese women who have good prenatal care are not at increased risk for the various common complications of pregnancy we studied. Our data, which show a trend toward substantial increases in BMI during the reproductive years, serves to emphasize the important role of the obstetrician in protecting the long-term health of gravidas through a health education program that focuses on health issues that go beyond pregnancy. It is important to recognize that permanent weight retention need not be a consequence of pregnancy. As primary-care providers for women, the early identification of individuals affected by obesity and on-going counseling, education, and intervention are essential in establishing lifestyle changes that promote weight control.
